
Adding and Subtracting Whole Numbers 
 

Big Idea for Unit: 
• Developing mental math and estimation strategies, as well as working with 

different algorithms to use when adding or subtracting three and four digit whole 
numbers or money amounts. 

Research:  
 Adding and subtracting whole numbers and money amounts is an integral subject 
area for all grade levels throughout their mathematic school years. Specifically, one topic 
that is taught in the elementary and middle school levels is mental math and estimation. 
In researching different estimation and mental math techniques, I came across an 
interesting article that talked about unmotivated learners and the effects of technology as 
well as different approaches to showing students the relevance of mental math and 
estimation in the real world. When working with adding and subtracting, Levin says: 
“Much of this instruction is disrupted when students bring calculators into the classroom. 
And even when calculators are not present, the motivation of students to learn (and 
teachers to teach) is problematic if the skill is seen as useless in everyday life” 
(Estimation 421). Therefore, it is important to encourage students that you will not 
always have a calculator or a computer near by to compute equations, so to have the 
knowledge to complete these problems mentally can at times be much simpler. For 
example when figuring out how much individuals owe on a restaurant bill, it helps to use 
front-end estimation or rounding to compute the individual totals. By showing the 
students the material is relevant to them, there is a greater chance they will attain the 
information. Thus, teaching mental math and estimation skills in this unit is critical to the 
students overall math skills. 
Source: Levin, James. “Estimation Techniques for Arithmetic: Everyday Math and  

Mathematics Instruction” Educational Studies in Mathematics (1981) Vol. 12. 
 Pgs. 421-434. 

 
NCTMs Process Goals: 

• Connections – students make the connections between addition and subtraction. 
• Reasoning & Proof – students are able to explain their thinking and why they 

chose that answer, especially in the class discussion. 
 
GLCEs: 

• N.FL.04.08 – Add and subtract whole numbers fluently. 
• N.FL.04.36 – Make appropriate estimations and calculations fluently with whole 

numbers using mental math strategies.  
• N.FL.04.34 – Estimate the answers to calculations involving addition and 

subtraction. 
• N.FL.04.32 – Add and subtract decimals through hundredths. 
• N.FL.04.35 – Know when approximation is appropriate and use it to check the 

reasonableness of answers; be familiar with common place-value errors in 
calculations. 

 
Learning Objectives/Goals: 



• Students will be able to compute the sums and differences of numbers mentally. 
• Students will use rounding and front-end estimation to estimate sums and 

differences correctly. 
• Students will be able to indicate whether an estimate is an overestimate or 

underestimate. 
• Students will be able to add and subtract whole numbers and money amounts up 

to five digits. 
• Students will be able to find the sums of three or more whole numbers or money 

amounts. 
• Students will be able to correctly use the standard algorithm to find differences 

using whole number amounts and money amounts. 
• Students will be able to state the computation method that is used and add or 

subtract using that method, for a variety of problems. 
• Students will be able to choose and evaluate the number expression that matches a 

word phrase. 
• Students will be able to evaluate variable expressions that involve a single 

operation of addition or subtraction. 
• Students will be able find the solution to an equation informally by substituting 

values for the variable.  
 
Assessments: 

• For my Summative Assessment, I decided that I would use the same form of 
assessment that they have seen with past units, the Chapter Test. At the end of 
each Chapter, there is a Chapter test that is a culmination of different questions 
from each of the lessons through out the unit. This assessment will help me see 
where the students are at the end of the unit, and it will show the areas in which 
they may have had trouble with as well as the areas they may have been 
successful in to better adjust my lesson plans future units. By assessing the 
students at the end on the entire chapter, I can also see how well different 
activities worked on helping the students understand the content based on the 
students individual grades and responses to each question. 

• For my Pre-Assessment, my students in the past have completed a Diagnosing 
Readiness at the beginning of the unit to project their prior knowledge on the 
upcoming subject matter within the unit. This assessment will be very valuable 
when it comes to allotting how much time is spent on each lesson, and I can easily 
tell which areas students lack background knowledge in, and thus can adjust my 
lessons accordingly. 

• For my Formative Assessments, I chose a variety of different approaches, that 
way each student can be equally assessed in different areas of the unit. One 
formative assessment would be anecdotal notes during instruction as students 
answer questions during class. Another formative assessment is a full-class 
observation checklist; this will be just a quick check during the lesson to see 
where each student stands on the lesson topic. Also, the students will be assessed 
with a four-point rubric, on different topics through out the unit to see how well 
they are attaining the information in the lesson. Another form of formative 
assessment would be looking through the work that the students complete in their 



Math Journals as well as the worksheets they complete daily. And finally, the 
students will also be assessed at the Checkpoint areas of the unit, after sections   
2-4. 2-9, and 2-14. These Checkpoints will allow me to see if the students had 
difficulty with a certain lesson and allow me time to go back and work with that 
specific lesson or student. 



Assessment Analysis 
  
 While planning out my two-week unit, it is important to look at the different ways 
the students will be assessed before, during, and after the unit. The best way to plan a unit 
is to begin with the assessments and then build your lesson activities around the different 
assessments. For my pre-assessment, the diagnosing readiness, it only meets a few of my 
unit objectives because it is just assessing the students prior knowledge about rounding, 
vocabulary, adding and subtracting common facts and counting money. Although, this 
does not meet all of my objectives, it is a great introduction to the big ideas of the unit 
and thus preparing the students for what is to come. This also gives me the opportunity to 
narrow my focus on specific areas that students may be unfamiliar with, such as different 
ways to round numbers, thus when the rounding and estimating lessons come up, I will 
know to spend more time introducing the topic, compared to the adding and subtracting 
whole numbers. On the other hand, both my summative and formative assessments assess 
the students on all objectives of the unit. While the formative assessment happens 
through out the unit, and there will be different types of formative assessments based on 
the activity, the students will be individually assessed on the objective of that particular 
lesson, thus helping decide the pace of the lesson as well as if further instruction is 
needed. The summative assessment covers all objectives because the exam questions are 
taken from each lesson through out the unit and they are based on the objectives of the 
lesson, thus if the students understood the lesson objective they will be successful on 
their summative assessment. 
 Through out the unit, the students will participate in various types of activities to 
prepare them for the summative assessment. Some of these activities include working 
together as a class or in small groups on worksheets, or working with play money 
manipulatives to gain a better understanding of how to add or subtract differently money 
amounts. These types of activities will focus on the objective of the lesson thus preparing 
the students for both their formative and summative assessments. Besides using the 
different activities as preparation to become successful when taking the assessments, the 
students also need to be familiar with the format of the summative assessment as well as 
prepared to express their answers and opinions verbally during instruction. The best way 
to assess the students in mathematics is by listening to their thought processes when they 
are completing a problem, this helps you see where they are making their mistake as well 
as helping their fellow classmates gain knowledge by hearing how to work through a 
problem in their classmate’s own words. With these different assessments there will be 
some difficulty when it comes to the full-class observation checklist. Some students do 
not like to verbally participate in math instruction, thus it may be difficult to assess their 
understanding if they are not open to participating in class discussion. Therefore through 
out the unit, I am going to work on classroom participation, that way when the students 
are being assessed on their verbal explanations of their thoughts, they will feel more 
comfortable to openly express their opinions. On the contrary, I believe that all students 
will be successful when working with their math journals because this is a daily 
assessment that they complete and it is a comfortable assessment, one that they are 
familiar with causing them to feel more relaxed when writing in their journals, rather than 
worried about if they have the right or wrong answer. 



 While students are being assessed through out the unit, they also are applying 
skills that are not found within the lesson objectives. For example, students have to use 
both their reading and writing skills to successful complete the summative and formative 
assessments. Although these skills are necessary within all subject areas, when it comes 
to writing in their math journals some students may have difficulty expressing their 
thoughts with writing, and although this is a form of assessment, it will not be the basis of 
their assessments. Since most of the writing is during the math journal formative 
assessment, the students will have the opportunity to be assessed in a variety of ways, 
therefore if they struggle with their writing, they still have the opportunity to show their 
understanding with the verbal forms of assessment, or even the completion of different 
worksheets. The variety of formative assessment allows me, as the teacher, to narrow 
down to specific questions where students may be confused as well as providing me with 
information on how to pace the different lessons, depending on the students 
understanding. 



Lesson 2-2 Mental Math: Subtracting 
 
Big Ideas: There are a variety of ways to calculate mentally. Most involve breaking 
numbers apart or replacing them with numbers that are easy to compute with. 
 
Learning Goal: Compute differences of numbers mentally. 
 
GLCEs: N.FL.04.36 Make appropriate estimations and calculations fluently with whole 
numbers using mental math strategies.  
 
Materials:  
Math Journals 
Textbook 
Mental Math: Subtracting P 2-2 Worksheet 
 
Before: To get the students thinking about subtracting and mental math we will begin 
with a warm up. I will write four warm-up problems on the board and the students will 
complete these in their math journals. The four problems are: “83+19, 250+600, 27+41”. 
The students will have five minutes at most to complete these four problems. After they 
are finished I will ask them: “What was your answer for number 1 (2 &3)?” The students 
will then discuss the approach they took to add each equation, such as breaking apart, 
compensation, adding using the “stacking approach” or they just added it in their head. 
After we, as a class, answer all three problems we will begin to review adding using 
mental math. I will first ask the students if someone can remind us of the two different 
ways to add using mental math. After students have given a helpful explanation of the 
ways we can add mentally, I will ask the students to “Subtract 98-15”. The students will 
most likely use the stacking approach and subtract that way in their math journals; few 
will be able to do this problem mentally. After the students will open their math 
textbooks to page 64 and look at the two approaches of using mental math when 
subtracting. The first example is subtracting 98-15 by breaking apart the numbers to 
make ten and five. I will ask the students why they choose to break 15 apart into 10 and 
5, to help their thinking I will ask what are some easy numbers to subtract, such as 40-10, 
35-5. “This is how we need to think when we break apart subtraction equations. “98-15, 
since we decided that subtracting tens is easy, how can we break apart the 15 to make a 
ten? We have 98-10. But can we stop there? No we need to subtract the rest, which would 
be 88-5.” Another way to subtract mentally is making tens and then using compensation. 
“Remember that when we make tens we want the number to end in a zero. So let’s start 
with the equation 172-58.Which number do we want to change to an even ten. If we 
changed the 172 to 170 would that help us? No because then we would have to borrow 
when subtracting the 0 from 8. So we need to change the 58 to the nearest tens. What 
should it be, 50 or 60? 60, very good. So we subtract 172-60=112. But can we stop there? 
No, we subtracted two too many. So we need to add 2 back to our totally which is 
112+2=114.  Before the students work independently we will work through one more 
problem, 134-19, by using both the breaking apart method and the compensation method. 
During: “Okay, since we worked with two different approaches to subtracting using 
mental math, I want you to independently practice these skills. In your textbook, you will 



complete problems 1-8. You will use the three different approaches we have discussed 
with adding, the subtracting algorithm, breaking apart method, and compensation method 
for each problem. After you are finished we will discuss them as a class together”. With 
this independent assignment, I anticipate some students having difficulty with the 
breaking apart method; with this method some students may not understand the concept 
of making ten by breaking one number apart into 5 or 10 minus something. If this 
problem occurs I will begin to ask students questions about how subtracting 15-10 is 
easier than subtracting 15-12, thus when we look at our numbers we want to be able to re-
bundle and then subtract the leftovers. During their independent work the students will 
remain in their seats and complete this assignment quietly on their own on a separate 
sheet of paper. As I walk around I will look for students who may be struggling with the 
two different approaches to mental math, and have questions ready to ask them to help 
trigger their thinking. For example, if a student is struggling with compensation and 
forgetting to add the number they subtracted, I will remind them that they always have to 
keep the equation the same, so when they subtract a number from one number they have 
to take that one away from somewhere, that somewhere being the other number in the 
equation. If students are having difficulty with this approach, I may adjust the assessment 
by asking them to choose one of the two mental math approaches that they understand 
and just use that one for the rest of the assignment.  
After: When the students have completed this assignment I will raise my two fingers in 
the air, the behavioral approach we use to quiet them down and get their attention. Once 
they are quiet I will ask the students to clear their desks and just leave their sheet of paper 
with their work on their desk. For the discussion the students will stay in their assigned 
seats. Once that is complete I will begin the discussion by asking the students to explain 
each mental math approach in their own words. Since the students are not used to a 
discussion format, I understand that my job as the teacher will be the facilitator and 
asking the questions to keep the discussion flowing. Once one student defines breaking 
apart or compensation, I will ask if there is anything else someone can add to his or her 
classmate’s definition. This will hopefully review what our discussion is going to be 
about for the students as well as allow them to hear the concepts in the words of their 
fellow classmates. 
 Specific questions will be: 
When using the subtracting algorithm for number 1 what was your solution? 
When using the breaking apart method for number 1 what was your solution? 
When using the compensation method for number 1 what was your solution? 
Were all our answers the same? 
(IF they aren’t) What happened? Is it possible for us to get different answers? 
When using the subtracting/breaking apart/compensation methods for number 3 what was 
your solution? 
Were all our answers the same this time? 
Can anyone explain why our answers were the same? 
When working with mental math are we using our rounding skills? If so for which 
approach? 
Which approach did you find worked the best for you? Why? 
Which approach caused the most difficulty for you? Why do you think so? 



Did you find that using the mental math approach would work if you didn’t have a pencil 
and paper to do the addition algorithm? 
When can you see yourself using Mental Math outside of the classroom? 
 
 By using a discussion format for this lesson, I hope students see that there are 
different approaches in math but you can still get the same answer. I also hope students’ 
reach the objective for this lesson, computing differences of numbers mentally. With this 
lesson I hope students can see that what they are learning in math can be applied to their 
lives outside of the classroom. This is an important concept because it shows the students 
that what they are learning is relevant and necessary to be successful. Finally, when the 
lesson is over I hope the students will be able to correctly use at least one of the mental 
math approaches on their mental math subtracting worksheet. 
 
Increase/decrease challenge: To decrease the difficulty of the independent assignment, I 
will allow students to use the mental math method that comes the easiest to them. This 
way if they are struggling to understand compensation, they can just use the breaking 
apart method when completing the problems. To increase the difficulty, I may add 
another problem that uses four digit numbers being subtracted, such as 3.547-2,495. 
 
Special Needs considerations: Within my classroom, I have a few students who are 
visual learners, but working through the problems on the board they can have a better 
understanding of what is being taught. Furthermore, the students who are auditory 
learners will definitely benefit from this lesson because of all the discussion about the 
different methods as well as how their classmates approached the problems. Also, 
through out the independent work time, I will be walking around the classroom and 
offering assistance to those students who are struggling. 



Lesson 2-3 Estimating Sums and Differences 
 
Big Ideas: There are different ways to estimate sums and differences. Most involve 
replacing numbers with other numbers that are close and easy to compute with mental. 
 
Learning Goal: Use rounding and front-end estimation to estimate sums and differences. 
 
GLCEs: N.FL.04.36 – Make appropriate estimations and calculations fluently with 
whole numbers using mental math strategies.  
N.FL.04.34 – Estimate the answers to calculations involving addition and subtraction. 
 
Materials: 
Textbook 
Loose leaf 
Math Journals 
Worksheet R 2-3 
 
Before: Students will break off into pairs, based on the person that is sitting next to them. 
They will work together to come up with two addends whose sum falls in the given 
range; 3,000 to 3,300. Once the pair off into groups, I will pass out the task card to each 
group, each pair has the same task card. It will say: “Estimate to find two 4-digit addends 
whose sum falls within the range of 3,000 to 3,300. If your estimate is incorrect, revise 
your addends (the two numbers you are adding together) until the sum (total) is in the 
range. Then estimate to find other 4-digit addends that give a sum in this range. Write to 
explain how you estimated to find the addends. Complete this on one worksheet, 
TOGETHER”. While students are working on this activity, I will walk around and ask 
certain groups how come they choose those two numbers, to prepare them for the final 
task of their assignment. I will also ask, “How can you adjust your estimate to help you 
find a sum within the given range?” I expect that the students will be able to work 
together with their partner on completing this task. When working in pairs in the past, the 
students have not had any issues with their partner and I hope that continues with this 
lesson.  
During: This is when we will go over the students’ responses and connect that to the 
lesson. After the students have been working on the activity for 15 minutes I will call 
them together for a short re-cap on what they did for the activity. Since the activity is an 
open-ended question, with numerous solutions and approaches, the students will have 
different explanations and ideas to work with. As the students are going around sharing 
one of their addends, I will remind them “there are many pairs of numbers that add to a 
given sum, and even more ways to make sums in a given range, therefore the group next 
to you may have all different numbers than your group and both of your groups may still 
be correct”. With this activity, I hope that students will understand the introductory topic 
of estimation. After the short discussion on their results we will then begin talking about 
estimating sums and differences. “When you were working together as a group, some of 
you mentioned that you were looking at the thousands place to find a number that is in 
the range, this is much like the front-end estimation approach”. “Let’s open our books to 
page 68 to see what it means to use the front-end estimation approach.” “If we are given 



the addition problem 1,248+2,579 and we want to use front-end estimation, where do you 
think we are going to start to begin our estimate? THE FRONT. Very good. “Okay, so 
let’s go to the front, or the thousands place in this problem, and when we round what 
happens to all the digits after the digit we rounded to? THEY BECOME ZEROS. Yes. So 
if we have 1,248 what would be our front-end estimation??” 1,000 and 2,579 to 2,000. 
You may think that the 2,579 should become 3,000; but remember we are not rounding, 
we are going to the front digit and keeping it the same and then changing all the 
remaining digits after it to zero. Our sum of our two estimated addends is 
1,000+2,000=3,000. The second approach would be to use rounding. Let’s review, what 
are the numbers we look for when we are going to keep the digit the same? (1, 2, 3, 4). 
What happens if the digit is a 5, 6, 7, 8, or 9? WE ROUND UP. Good. Let’s look at 
example A. Round 1,248+2,579. “First let’s look at 1,248. Let’s round it to the nearest 
hundred. So we are going to keep the 1 in the thousands place and then to round it to the 
nearest hundred what digit do we look at? 4. Okay so since it is a 4 we keep it the same, 
right? So our rounded number would be 1,200. If we round 2,579 to the nearest hundred, 
remember you want to round both numbers to the same place, we keep the 2 in the 
thousands place, and then to round the 5 we look at the 7. Since it is a 7, our rounded 
number is 2,600. Our new sum for our rounded addends is 1,200+2,600=3,800. “This 
idea connects to our activity because we can use front-end estimation to find addends 
whose sum will fit in the range provided.” 
After: The activity was an introduction to the lesson on estimation. After we work 
through the example as a class. The students will be asked to work on the R 2-3 
worksheet in class. The students will remain in their seats and work independently on 
their worksheet, but because they are working on this in class, I have the opportunity to 
observe their work and responses as well as answer questions they may have while 
working. Overall, by working in groups in the beginning activity, students had the 
opportunity to build ideas off of their partner as well as learn different strategies from 
their classmates as they were explaining their equations.  
 
Increase/decrease challenge: To decrease the difficulty of the problem, the students will 
have the opportunity to ask questions if they do not understand how to properly use the 
skills taught in today’s lesson. Also, the worksheet provides examples of how to use each 
approach when estimating, thus providing a reference for the students if they have 
questions. To challenge the students who finish early, students can go back through the 
worksheet and on a separate piece of paper, practice their mental math skills with the 
problems on the worksheet. This will challenge them as well as require them to recall on 
previously learned skills. 
 
Special Needs considerations: Students with special needs will have the opportunity to 
work with a classmate on the beginning activity, offering the support they may need to 
complete the activity. This allows them to learn from their classmates as well as 
providing a comfortable environment where the students can ask questions if they do not 
understand. 
 
 
 



Students and Participation Structures 
 
Who are my students and what strengths do they bring to this math unit? 

• When it comes to my students work, a majority of the students bring in 
background knowledge of understanding different approaches to addition and 
subtract. Most of the students in the class are engaged during math lessons and 
say that math is their favorite class, thus allowing me to keep their focus during 
the entire lesson. 

• In a classroom setting, they have assigned seats, and although there are cliques 
outside of the classroom, when they come into math they are all supportive of 
each other and encourage their classmates answers. For example, when we were 
doing multiplication facts around the world, a shy and quiet girl was up and a 
bunch of girls stood up and started cheering for her and she couldn’t stop smiling. 
And even though there are students who are significantly smarter than other 
students, they do not dominate the classroom setting. 

• Participation in my math class is not a problem at all. Students are constantly 
raising their hands to participate, and there are the few students who are shy and 
quiet but there is always an opportunity to call on them for a specific problem, 
even if it is to read the question out loud. When students know an answer 
sometimes the students have the opportunity to speak their answers out, this can 
benefit the students because they can feel a sense of pride in their response. It also 
allows opportunity for the students who may be too timid to voice their answers to 
feel comfortable to say their answer as well because other classmates are speaking 
at the same time as them and they are not standing out. For all other times 
students raise their hands and are called on for their response, and it tends to be 
equally spread out among the class. 

• Outside of the classroom, my students love to listen music and play different 
sports. Specifically, they are very interested in different hip-hop and rap music 
and love to dance to this music. Most of the boys enjoy playing sports and 
hanging out with their friends. About 40% of my classroom is Bengali and 
although I am still gaining an understanding of their culture, most of them go 
home to homes that either one or both of their parents don’t speak English; 
therefore a lot of my students serve as translators for their parents as well. 

• During mathematic instructions, the students have hopes of always finding the 
correct answer; yet also worry that they will give the wrong answer. Because the 
students set such high hopes for themselves, this increases participation in class, 
which benefits all the students. 

What will I do to help marginalized students participate more? 
• For designing the group work to benefit all students so they will feel more 

comfortable to participate, especially if they do not normally participate, I decided to 
pick the groups myself. By giving the students a task card within their groups, they 
will each have to actively participate but won’t have to worry about picking their own 
groups based on popularity or culture. After the students work together, we will come 
together in a larger group, therefore allowing an opportunity for the entire class to 
hear each groups thinking.  

 



How will I support the range of students with whom I am working? 
• When it comes to working with a range of ability levels within my classroom, it is 

difficult, as in any lesson to incorporate and challenge everyone’s skills. There are a 
handful of students who are at a level that is significantly lower than their fellow 
classmates, to support these students, I try and call on them when there are parts of 
the lesson that they can participate in. For example, they will read the problem we are 
working on or give us a part of the answer, this encourages them to answer more 
within class and gives them a feeling of accomplishment that they can do it. For the 
students who are at a level above the other class, there are only a couple of students at 
this level, and they are engaged in the lesson and want to be the first to provide the 
correct answer. This keeps them actively involved, and I will also ask them to explain 
their thinking, because this type of learning comes easier to these students than 
others.  


